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(54) CARBON NANO TUBE DEVICE, ITS MANUFACTURE AND ELECFRON EMISSION ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve directivity of a carbon nano tube and to obtain a device with large amount 
of electron emission, by surrounding a connection part onto the conductive surface of the carbon nano tube. 
SOLUTION: A layer 21 for constituting the conductive surface of a substrate 20 is formed on the substrate 20, a 
carbon nano tube 24 is connected to the surface of the layer 21 for constituting the conductive surface via a 
catalyst ultra fine particle 23, and a connection part to the conductive surface of the carbon nano tube 24 is 
surrounded by a barrier. In this case, at the junction between the carbon nano tube 24 and the conductive surface, 
ohmic junction, Schottky junction, or the like that are fully joined electrically exist and junction characteristics 
change due to the composition and manufacturing conditions of the layer 21 for constituting the catalyst or the 
conductive surface, thus obtaining an improved device that is electrically joined to an electrode and where the 
carbon nano tube is mutually isolated and also obtaining an electron emission device with improved electron 
emission characteristics. 
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mwML'Fi-frtxmm-^'^htixii^ . ^<r):^—^^yi- 

<r>mzk-oxM'om^ixi-zmis.i:mtxii'o. m2m 
m3t\m-<ci>Mimx.fz. ifw^\.zti-h^hi]-if^y 

[0052] iMi^mmm^znxmw 2 0 icm lx . 

mt\m2 (a) m^^ims ( a) ~ { c ) Xim9R 

X/ 1 1 izmmLfz i 0 fc. «mtt«ffiSrm-t&Ji 2 1 

[00 53] *7tll2 (b) . (c ) , 02 (d) iav-> 

{4113 (d) ^ct^s^t5t^mo;&-5^■'i^■^^■^*-^7' 

[0 0 54] WM2 2\iT^U :^'{tLfztt^liZm^^i^ 

I. t^-tt^;* - tK y y f - -y^HB^oiJi^fitt^ i # 



fri:-rs«sr4i:t4. t?iJ;ttfi^'J3y. ^-(ti^U^yat^ 
mti^'J^> ( S i C ) ^A-(^SI{i'ix?.ii'-'5:< i: t> 1-^ 
^■&^■C■v^;|.::i:^«I*•r■&. -eLT^<0<}:o=5:«m' 

[0055] Cl^^J: a \.Z:^-7f.yi-J^:^-^<mm.'& 
A^I^MlT-PSSi^tL^'-c i o'SrlMfiJt 05#HtL^^-..:K 

(A 1 ) c7)^fi6^-^k^c:J:-?-c^#<c.i^i.T;^s-^^ 
-yijrjy (s i ) c7)ll»^:fig^^J:■^T^#^>tL?)->uay 

[ 0 0 5 6 ] A 1 COlSfiSig-ftai {4, mt\ii^z^^W.(r> 

mm^x'P. 1 ^sai. p l4 o vggc^m 

vSTti. A 1 <?3«mt::ii:@*mnm~|iil 0 nm<7>.m 
[0057] i?!|x.tfJ^m'ti«mt::T;W5-'>-^^^^^ 

II A 1 <mmmm {T)v^-rm) tzj^^^ti^min 
\,zi3-Tr^y^y^^-^^tmn/&Mmii^^^^^'^^ 

y (Ti ) . ^^^^Urjrri^A (Zr ) . -5^7' (Nb) . 
:J'y:J';W (Ta) . ^ >j7'7-'y (Mo ) . ffl (Cu) S 
t/ffiiS (Z n ) *^A>)M{fix-l.ii'-=Sr< fc l-o<^7C^S:-& 

tj/i . !t$t{4N b t^htc^mx-vkm-^^ t iimt L 
[ 0 0 5 8 ] ED*>. z<Dm^j:timx'mw&mm^m^L 

ti^. Aicommmt<r>W^zTJVS.i-mt>zj&^-^i^^ 

mimm Ltz^. mm'&mmif mm LxLtozt 

m-i&^:ii^i-mmmzi^m.ivx^^h. 
[ 0 0 5 9 ] X. J: ^ ^j:mAX'mmMmmi:m&i 

izx-ox. m9iz^sLfzmi>z. mii53k. mmm^ 
imjs,-thm2 1 tcorsiz^-thT)i^ii-^'^<'^^ 
?L5 3<7)jB;gi5fc3smfi«B5r-3=5r<m'o. mm&m 

h. ^t■C^O^^•:^9 3{4$Ill7L5 3cOiEg|5t^«^^^ffl 
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10 0 6 0] ttz. Si <DmMitfl(.ii^':>Wm^'PX'S 
!>. 

[006 1] ^;ix'mntMi>^t LT^mi^u ^ 

[0062] ±BttzmizA 1 (D^mm^t-^s i coi^® 
m\^%>cibcox'^?>ttm(omtLxii. mx.i-£^ (f 

e ) , aJOUh (Co) ( N i ) **^(f^ 

[0063] LXimx.im=F 
nm~l 0 nm, mzi±2^5 0 n mcOSBi*^'*? 

[0064] z(Dm^m^Mu.n^<omii^(r)mi^}h^ 
ijmt Lxi,±mx.ii^^imMmtfi^mzm^-^(^ti:h. m 
tiic ommiL'f^im-t^^-^x'hmi. c o s o, 

• 7H2 0 = 5%. Hs BO3 = 2%<07j<V§M+Ti^^ 
«14«®tS^l6]l:@i:«OPBlC 1 5 VM^cO^bS ( 5 oh 

A I <omw^itizi.-:>xBi^^ix^A^-^ ^mKizi^nm 
[0065] mn.iznmfm.n'7-^m:K-t^m<^:}omt 

[0 0 6 6] ^iom::U-CJgJ«$ix^^fit-J:^rK'? 

mttLX\^?>mmmM. mmmzi^xn'omt 
^^i:f>^^^^m&A'xm^iiuitz:^':^mm^'¥X' 

1}\^m-t^:^mtf^^X'h . WM:^':^ t LXit:^- 

[oo6 7]m«f. mmt:^m(r>?^*^(=^^^^:!'y. 

xrJ'y, y'aJ-iy^ -^^y^ ^y^y. ^^-fy. xf- 
by. T-t^uy. ^y^y. h;^xy, iy-^vi^^-^ 



xf-;ur;^3-^l/. ^f-;UT;U3-;W. -IS-ft^fgW 

[0068] :in<p«o>f tiff * Lv^Jim«*<^ffi^'^ 
^mm(^mm'^^M'^E.-n i r ^ts^t s t> 

(TXT). mmh7mi5i:immi}^h^j:^WM<^-HiR^^'^ 
ifiX^\.z<<XX\^.. 

[0069] tfzi}—i!r^y±J^:x--:f(r)msX'<^'sSM: 

t\^o^t^(^^x.i>kx.^i'y. T^^vy. -mw. 

^mco^'&mzm'-rh(niX\ ^tlc^c<-rt*»*^'5r 

[0070] mzm 5 {ZTT^-t. 
m^zwR-th. 

[0 07 1] m5\t. T)V^i-m^-^m^^ti^:^~^^ 
$)■&. *-r. 05 (a) tc^fipt:. f?ijx.{±'s i 

>'N-*«±l-, Ti. Zr. Nb. Ta. Mo, CuSS 

\,zA\w,^im-th. :i<7i]m-)}mhLx\i. mum 

[0072] mz. A 1 i^mm^tthfcifi^zmi^t:. 
mu^o. 3Mcr)=^jL^mmwii>zi^L. iTci/z^m 

fzttmW^mm. PtS:|*@i:LT4 0V£0^ESrEp 
M-t^ mi Olc^-f-J: d l^. ©133 A 1 coS®*^'ig-(b 

:gitfl;srLffl7!!W>-r'g>*«. A 1 m<7)mitizWomii<om 
^kmzm^MiimizLx-mtKci>. ^comi Aim 

Lxm-^Mti^^^tth . mtjmm^mmi:^^-ti>M 

kLX. Ti, Zr, Nb, Ta^vMiMo JrlHViTt** 

-^tti, II 1 0 ( a ) izTjk-fx 0 i,zmwm'{tm^iti^Wdi'- 
^^•r. ^mtt^ffi^fija-t^s^cuJ^znT' 

?g«L!^v:^-&t~{i, El 1 0 ( b ) l,Z7nLt.:X 0 i,z. mm 

mizxr.x. m2. m3Sj/M9<Di^ritpi,z^LtiA~ 
7i(y-)-yi-^-y'f^u xm<7)m^mW:m-rh:itf3^ 

[0073] mm. mm/&mmt:Ti . Z r , N b . 
Ta^\MmoX'mis.L. mmm.^mmi>zm^LfzA\ 

±Lfz^. E!5 (b) ^z^sLtzmi^z. mm.^0mi>zm 
^LfzA 1 12 6mff)m^:f7mz±xm^t^nxT)i' 

5 fc =5: 0 s t fzfmi 5 3 2 1 4 TiiJ'J^ 

t T . ffffl?L 5 3 <7)BM t mm^^m t <Drsiz\m 

1 - 1 0 n mcO/f^-C'T^US-^-A^lf ft-f i P =5:?l5ii* 
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r^r^Eis (b) <D/i-:!i'^yry^jL-yf^u:^izi5 

to 0 74] ti-zmW.'&.mmirT i . Zr, Nb. Ta 

mt(Dmizj^:^ 9 3 irmm-^ c t s . ^ 

BB*>T i. Zr v Nb, T a^V^^4M o i:®^S:-i-tJ.I 

^^mtmiib (r)m<^mm^t::k<^iz^±^^^^*^x' 

[0075] ::Cl-CVN*X*^?^Jig,$ix?.II*{4B^^**'^''2f 

v>*<. A 1 m(^mw&<tiz}i r>xmii}^^ss.-^tix\'-^< 

X'liA 1 ^©-(WCff-sT A 1 :^yi}^^^izXr>X^% 
Ti. Zr, Nb. T a^V^fiM o^) S:iFffl?L!SSBWr 

)u^-rmt:'frLxmmm^iz3\^iii'to t-t^fFmi)'^ 

\:,it^z.hn^. -?-LTTi, Zr. Nb. Ta^V^ 

imom<r>m'{mii-{t^^^z^^x\ mmmizim^iz 

immL^j:^^fzii^^ mi[MM(r>r)i'^-t'¥lZJ-<^i: tx 
[0076] i: C: ^TVN-X*^?BBi<;:^tL3t^t3t#:S:7j<*X7' 

35 ^ . ^ or--;i'Mstc ct T tm^w<7)mm^mm 

[0077]-^ L-CIS^i5t*|s<0^m'l4«® t SS?L5 3 1 
colSco^«tt(^)i 0-^^5k#{4. Sfll?LlS«5'^0«4^S 

\m=^(r>mM^^i^±^-^^ ttcmiii>zA~^-yi-y' 

h'O. :^WMzi}^i}^hyif-^^y-i-y''1':x-yfJ'^-^:^z 

m'f-mhm=Fi,zmm't^i%-^i'Z\imzum-ri> ztm 



m2 0 o~i 1 0 0-c, ^rs\i5^e o-a^t^nt l 

[0078] 5gt-3l«tt*ffl^:C u-^Z nf1l5)i&t, ^ 

HI 1125^1- J; ot> mii5 3^mn.&^mi>zt 
[00791 z:iX'±itlfz^^<omMi,zi)>*'^^^i^ 

i§mth Zbl,zX':-X ^OES^rCJlf i> CI fc fait&TS) 

[0080] i!K.\^xmiLti:fimim\^xmii'pi'zm.u 

y y f - A - y'^J ^M ^>ix & . 

[0081] ;:7-7K>-^-y f-j^-7'<7)js,*{4. muf^ 
4 tc^-r J; 5 =5^RJ^;M*fflv^T^T e ^ t . - 

:ifS4tcov%TiftBB-r&. [2l4 4'4 ItiRJD^fst'S) 
4 2l4Sf4c. 4 3i)m^y^^im.ThK>m¥^^)Vy 
-crt^mUR-oX^^i . 4 4l4x^^y^«0Sf^*':^^ 
^Af'&f s mWiriS.X'CDJM.fW^^Wkm'^^^-'''^ 
J: d ES ^ iiT V ^ 4 ^ * L V % . 4 5 t47j<## 

-I.. 

[0 082] 4 6»4;!f;^<?)Sf^9-^>'t'*)0. 

[0 083] i.hbA.ZZX-mmLi-zmmm-'OX'^Jr 

mnmm:^XlZJii-]yyi:WM:^'xmX'S4 4i}^(> 1 
0 s c c mJSAt. fi£ft^Sa;ifXfcett>'*f?;<fXC0;ifX 
giAf 4 5*»4>7]<SSr 1 0 s c c m^At. §III*J<^ffi 

:^&i oooPatcUT. m^'Vi^^yy^z^^mmi 

0 O-CtC LT 6 O^mRf^^-^^ . 
[0 084] ClW<t^^^tT1#^>i^i>;^-:}-'y•:^>'•^A 

•r-l.*^ 0iJi.{S'ISnm~^^7'5^a>'C7)ffi^S5r^ts :R 
^mSlOnm-SiClO/imt^ri), t^^-fa-7'Ojt 

iigmzmi^(Dm%mmi>zmm-^mz'^^ tx^^hco 
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9 u'7i^y<JM%=t^^'^W^^<r)%l^ tc(i!ttHfB-&** 
[0085] 
[00861 IllifeW i 

( 1 ) W^h LT?t»^^ffii&^-f * S i n'x^N-SIS 

iCi OT i 10 0 nmtC^IKtJt. 'J 

^^Wi. RF^^J : 4 DOW, hrijTJji'S.: 5 mm 
Torr fcL/i. T i ^B£KLfc<0*>. IS] tlSSl^I-^:', 

TA 1 )K$rJ¥i^ 1 ^tmlCBKKL. 115 ( a ) tC7r:-tSft 

[0087] Sk:Ti^M£. Zr, Nb. Ta. M 
o, Cu, Zn. Pd^fc(iAuiS^t;^;tJtl'WiJi 
|£fcl5]«t;LTll5 (a) tC^-t®Ji*fjtSr^-ti>«* 

[0 0 88] ^il-oi^Sfr^r^^O. 3 McOi^A-^igvS 
JStfSSL. 1 7"Ctc«j#tf>:i*S#:Srl®fiBlw. Pt 
^^CLT 4 0 VcomESrEpJntT A 1 c7)^®lS-(t;Sr 
^f>5:-5 7t. 0 1 0 lc*L;^.:i 5 limffWintc i OStD^- 

B!i-ri.li&TiK. ZrJi. NbK. Ta)g&I/^Mo^ 

fc t7t^'<foa^*^~■ov^t:^i^ll otcifflii (a) t-7r:t 
[0089] t.tzmn/mn^nm■^mic^x'm.■^f 

[0090] St^tttt^lSSr^^-r^ JiSr P d)ia.l>' 
AuffitLJt^'9«oSW::-:?v->T{4, HlOOft^ 

[ 0 0 9 1 ] ixic. ±iaif^^u-ra). ©s.t/®«oa^^tc 

t i ^ , a)£^S#:COV -^t {4E1 9 ICtt: L/i: <k 5 

ttaffl^m-tS^i^ (^J^ti'Ti ^ Zr, Nb. Ta 



[0092] :?'';W-7'®£0S*ts'^V%-r{±, Ji^liSS 
(iEl 2 ( a ) izm Lfz X 0 ic^ffitt^ffitc t UT 

[0093] ^yi^^w-roosfltti-^v^-niv mn^ 

[0 0 94] ( 2 ) S i Si^s^iat-T iM, Z 

rM. NbH, TaIlRtXMoM5rJBfi£L:tE5 (a) 

i27j^-r«;if^s&±ia ( i ) bmm^zLximi^fi. 

fe«oai*:?:#'« 0. SMff^i^sj-'^WMMziSMt. 17 
•Ct::^Si#t/s4*«*^!^»-^ P t ^lp®c:.LT.4 0 . 
VcomESrEPiPLTA 1 C0Pi®lg-fliS:^T=3:-:>5t. ^S^ig 
-fmSll OlCiSV^TfiiS (a) T'^-ri®as?-(b«»ii«ojis 

[0095] ^^/l/-7*®«7)^#;fcol^T3®Sti;^m 
[0096] iK(::^>-:7°®2at>'®coaf#t^-ov^-c . iffl 

^CoSO, • THi 0=5wt%. H3 BO3 =2w 
r6]C ofB;Sit<7?rafc«{4?:*-ltTSD?L4'«'::C oM*^> -v 

LTjilSt;^^:. ^<o^^yf^-y(s><Dm^i,z 
-o^^xim-i — 1- 5VX'hr>fzcr)\,ziciL. 

1 ovm±'^t'S>ofc. ^ciztit^)^- 

[0097] ( 3 ) ±IE ( 1 ) ( 2 ) -C'§iBJL/^<0 

-C'f^Uc. m^f^SL/i«fr5rCoS04 • 7H2 
0=5wt%. H3 BO3 =2wt%<^*?fvBilwv5t. 
1 5 VO^SSTi ( 5 OH z ) mE*l&?^'^raWJn-ri.::i:t= 

Lfztmm^ihfifz, 

[0098] <!K^zmA iiZyrctX -5 
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;!fX?r 1 0 s c c mmXLXRmm^P^<7)S.:fit: 5 0 0 
4 0 0~8 0 0'CHt7'^. 

[0099] vSJg[*^SSt/^f*. ;iiR*'X^At4 4*> 

lij^^'y. x^^>, T-k^\^y. -mimm^ ttz\i 

'<.y-t: yi7)IIip[;(f^5r*-3 1 0 s c c m^AbtSJE^fl 
F*]«OjI::>]Srl 00 OPalc:tT2 0^5-F^^1tt)t. *L 

[0 1 0 0] BX0aiU7tS*i7)a®5:FE-SEM (F 
ield Em i s s i o n — S c a n n i n g El 
ectron Microscope: m^lktH^^M 

li}m:^:^'^^^9kii=Fiz^^ LXU^m n m-m. 1 
OnmX'h*). S«lr^i-7'<on-ffl!lSrit-&$-»^7t^m 

[0101] ;t!t'Ls ;<:5'yA^*V-;^;*'x<0«-^l^«4. 
K-ftKfg, r-fef-^y. x^>y. O-bfy. ^r^V^O 

[0102] nhtiti:t/-Ti'^yi-y^^~yy'''>u 
f- A-7'-fVNM y-'^'-rtt-tSS t. 

fci\^m.m^&i>^t -caosfrA-/^ o . i mmm Ltz 

atClSatJt. -eUtf-vyA-rtSr 1 0- 8 To rr 
-;Ky y ^ JL- 7'*- wm^^Scffift Sr as UvT . 

[0103] ^tiimmt Lx. mw&^m^^-t^M 

i^<7)mmm±^z. Ji:S^ y-Mz-!ri-f!l^'tfc:^~^^y-i-y 

/c, mzz<7)mm^^(^^^n^Ai±ticri-)r<ktwiM 

izLXm&Lfc, 

[0 104] ^(r>m^. ^)V-r<S). <Zimf®<r)ti-if- 
yfj^3.-':f'f'My^\izikx\t. *^ji oovEnsn**'?) 

&aamS'iA^IS-a9$ix«itJ«b. 2 0 0 VEpjno^c^ffiSll: 
-CllffJJi::^^*'-^'^. ^Wi:;*-rKy^-/f-A-7'*< 



[0105] ::<!o:: k *»fe*^Bfl<OT''NM xtim-T-Scai 
[0106] .( 4 ) ±ie ( 1 ) T'iftBflLTtokisi t:^^ 

T'^';l/-r®oaf<:SrfflSt/i. C:<5DS»5rH2 :He 
= 2:98 Ojl-^;<fXtl3T'5 0 0X;X-1B#PbT 

wiL^ct*, ±ia ( 3 ) hmizx^xii-if-^y^j^ 

v-VNM>^&fflv%T±ia (3) kii^icttm^ifctb*^ 
SISLf^. -?-<OSgS±IB (3) T«$tL^^. 
® ^ ffl V ^-C #SS L X7 - y -^ ^ ^ - ^-r 

^WlSrin ^ ffl V -^T f^M L;t)<; - ^y ^ A 

^t±#L. t^^^«tt«fflk*-;Ky^y^A-:7'k 
a. 

[0 107] ^J£{?iJ2 

4. 1 k[3l«tc^k LTJfJf L/iS i n^x^N- 

oliS:aft±lcP,¥0. 1 ;uinfi£BML^>:m. IBlt^Srt 
f^'-y-yhS:Al{c^^;tTa^LTAlSrO. 2/im 

^0/f$lcmiKLTAl/CoiffiSMS:#S^U«:. 
;z.>'N->y^"J>'^'^m4RFl::^4 OOW, Ar = 5mT 

o r r#SI§\T S)i>. 

[0 1 0 8] <5:t-^<oa**:^0. 3M«0>'jL'>l^i§?gtC 
rSt. \l'C\zm\.-rz-tt.^^%:^mz. PtSrIl® 

mztsih . A 1 l^iO^-fbi^^^T-f I) kmA^Ttiil-^C o 
[0109] C:<J0m<7);AS:JJ;{f ■l.3tJ:^t-5wt%gffi 

(O'J yig^fS«1'lc4 o^JJ-ravSU^mclxoaj-rk^ffli; 

C oB*^'SSai t. M^KSP^k UTfiJfflt'# I. i 3 \,ztSi-> 

[0110] »:tc::oS<* 5-114 tcSs-rsJEi^a*^-^ 
St. i-rB£*{S51i3it>'*'^^A^4 5*'A>7j<^^':^ 
^ 2 0 s c c m^ALT^JE^tsI*l«^JE:^2: 5 0 0 P a 

t^Uc. -etx^H^^yri&^fl-bTSftvas^reo 

O'CizLtz. 

[0111] -ig^i^^^mLtz^k. M^T'X^l^yS: 1 0 
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%fCI&!KU^?I-&lIii5}*'^Sr 2 0 s c c mmKLXK 

[0 112] #4>tl.?t«ft:c0^ffiSrFE-SEMtTfiS 
:lLTV^3t**, ;<?-^i'-^y-^i-y<Og{iliCl 0 nm 

[0113] #<9iX3t;^-5K>'-^>'^A-:?'7-v-?'f X(D 

^Tt•.i.-?*1S*^ 0 . 1 m LJt{4St::Ml^mii SriS 
m.Lrz. -etT^A-yA'-i^?: 10 - J.or..L'-S^^ 

L-Ttf* . ii\^n.mziE(Dm.s. sr epjp l't V^'^ 7 A-^^y 

[0114] 150 vEnJDB#*^feficaii;?rL*i 

HiPJiS mi t*^. 2 0 0V EpjnB#c7)»c[ii€S[ft{S^*fe^J 

^'^^f;Lmk^m\^xmm)i:-x%-h-^'^-r^> 1** 

ib:*:%BjOT^NM ;^{i«^^iS{tiv!Si: Lt+^J-^litgSr^- 

[01151 nife^ji OJ;?-rf<:^•^y^JL-y^mv^•r 
[0116] mms 

■I.. 

[0 1 1 7] «#:i:LTfaffifii: (ISmm-^1 0 0mm 
Qcm) cOpSS SlJJmSsSrJgBKf^Jt 
tfjtpMS iX:^CO^lc:A 1 )KSr*^ 1 A(mfi£MtT*' 
<i,4 0 O'CT'T-Wl'L, -y^J-ny^-:? hSrf^ig 

[ 0 1 1 8 ] LTa*^a>^K= 10%. r;PrJ-;W 
= 5%<?57K^?g4't=AilBiSi:L, KIBtPt^rfflV^T 

^»k^B#<7)msi[ffi{i;^ lOmA/cmZ Cc^fSJ;^ 

±5it>' I P AT-gt?f L7t. ^leox^t:: J: 0 S i 

116 ( a ) tij^-t J; ^ J&mn m~Sfe 1 0 nm(^,m**Jg 

^^tL. «-«Oil?L{SpSS icol^M2 2l^J;-7T£l:: 



[0119] ^<0S{*Sr»^«lifcl5SUTX^l 
0 - 6 To r Y-h\zts:h-tX-m&^\% L, ±Mc:}fitfian 
^Jltf'ftl-.tOFeSrO. 3 nmH^L/^. -C-L-CKS 
^tcSOTtt 7 0 0'C*t«LT^«ffiS:^ 

-m^'^^hk. 116 (b) <r>Xr>\zmLMz^Wm. 
=i-1 33&^A'9a^^-'^i3ti:^o:^^. 

[0120] miz:L(nW^%:mA izs^-rRmiss^^=i£ 

St. t-f *';^^A1=4 3il-h7Y.%iiy^^ 2 0 s c cm 
LTRffiS§5rt«^E:ft Sr 5 0 0 P a tc Lfc . -e LT 

m\m.v>-r-i:m\.xm^m: e s o-ci-l/c 

iSe3b<^^L/if^. xf-k:^Sr2 0 s c cm^ALTRJE 
2 0 0 0 P aCL-C 2 O^Wi^^y^^ ^ 
<7)'im^my VX if:^mtt^imsi Lti^mM^Si 

mtrm^iz Lxi)-(=mm±^^izM o aiU;*-#y-t 

y f - jL - y 7-V :^ 5r . 

[0121] Mi«S»a^<7)»45: C o . N i ^ 
liP<Hz^i.fziV^Yii±tltmmi>zLXA-^^yi-y^ 

y ^ ju — ^T-V U Sr F E - S E M t T tB^ t 

i:^>>, Mi«KttTFe. C oJlt/N i ?:fflV^7tTV^M 
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